324 


Curved Members 


The allowable design stress is 


Sb 


40,000 

3 


= 13,333 psi 


Hence, substitution gives 


Y = 


2 x 25 x 13,333 
20 X 10 6 X 0.25 


= 0.133 in. 


(3.39 mm) 


This numerical example does not represent a realistic condition when zero thickness is 
assumed at the joint. In practice a very thin edge may be subject to frictional and inertia 
effects which could precipitate ring breakage. The design problem is intended only as 
an illustration of the theoretical approach to piston ring design where relatively constant 
bending stress and constant pressure are required. ♦ 


Design Problem 27.4 

Develop the design curve for the variation of radial depth of piston ring with the angle 
measured from the center of the slot in the ring. Assume that the maximum bending stress 
5b, uniform contact load q , radius of curvature R , and width of the ring b are combined 
to yield a dimensionless parameter. 

Solution 

From Eq. (27.22), the required dimensionless parameter is 

Ktf-" 

Varying angle 0 from 0 to tt gives the relation illustrated in Fig. 27.7. ♦ 

One of the practical problems of piston ring design is concerned with determin¬ 
ing the right amount of cutout in the ring to allow compressing it to the cylinder 
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Fig. 27.7 Variation of radial depth of piston ring. 




































